Peptide decoys selected by phage display block in vitro and in vivo activity of a human anti-FVIII inhibitor.
Hemophilia A is a life-threatening, hemorrhagic, X-linked recessive disorder resulting in deficient factor VIII (FVIII) activity. After the infusion of therapeutic FVIII, 25% of patients develop anti-FVIII antibodies that inhibit FVIII procoagulant activity, thus precluding further administration of FVIII. Here we report a novel approach aimed at neutralizing the activity of FVIII inhibitors by peptide epitope surrogates. To illustrate our concept, we chose the human anti-FVIII monoclonal antibody, Bo2C11, as a representative of anti-FVIII antibodies and a phage-displayed peptide library approach to obtain surrogate peptides. We selected a series of constrained dodecapeptides with the core sequence W-NR, which specifically interacts with the combining site of Bo2C11. The peptides mimic the epitope recognized by Bo2C11 and are able to inhibit specifically and in a dose-dependent manner the binding of Bo2C11 to FVIII. Peptide 107, in particular, neutralized the activity of Bo2C11 in vitro and restored normal hemostasis in hemophilic mice. Thus, the use of peptide decoys may be a promising new approach for the neutralization of pathologic antibodies.